Introduction
The adrenal glands are retroperitoneal organs located above the kidneys. Increased function of the adrenal cortex creates three main groups of clinical syndromes related to elevated hormone levels: Cushing's syndrome, hyperaldosteronism, and a number of androgenic syndromes. Hyperaldosteronism and Cushing's syndrome mostly accompany the functional adenomas of the adrenal and an androgenic neoplasm is more likely to be a carcinoma (Ciftci et al., 2001) . Some adrenal masses do not have any hormonal function and present with abdominal mass or pain (Michalkiewicz et al., 2004) . Determining the functionality of a cortical neoplasm is possible based on clinical evaluation and measuring the hormone or its metabolites in the laboratory. Differentiation is not possible with morphology characteristics per se (Michalkiewicz et al., 2004; Sadler C and Goldfarb., 2014) . Most cortical adenomas are non-functional tumors and are often detected incidentally during autopsy or in abdominal radiography. Therefore, the term adrenal incidentaloma biopsy samples taken during [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] in three hospitals (Shahid Sadoughi, Mortaz, and Mojibian) in Yazd, that were diagnosed as benign or malignant. We used the census method to sampling and included all pathology records of patients with a confirmed diagnosis of benign or malignant adrenal tumor. Data were gathered using a questionnaire consisting of variables such as age, sex, clinical symptoms and anatomical side of the lesion, pathology findings, and the tumor's hormonal function. We excluded patients' records that were incomplete. All patients' data were approved for use by the institutional review board of Shahid Sadoughi University of medical science and services. All statistical analyses were performed with the computer program Statistical Package for Social Sciences (SPSS) version 17.0 for Windows (Chicago, Illinois). Fisher's exact and chi-square tests were used to compare the properties of the patients and pathological findings. P<0.05 was considered as statistically significant.
Results
In this study, a total 71 patients were enrolled. Demographic characteristics of patients along with anatomical side of lesions are presented in Table 1 . Women comprised 54.9% of the participants, and the mean age at diagnosis was 37.7±19.87 (range: 6-75 years). Adrenal lesions were most frequently detected in patients less than 14 years of age and adults who were 41-50 years old. We found a significant difference between age and type of tumor (P<0.001, Chi-square test), so in patients over 40 years of age, the rate of malignancy increased with an increase in age. Moreover, all tumors in patients less than 14 years of age were malignant and all adrenal tumors in 14-40 year-old patients were benign. Final diagnosis of malignancy was made in 35 lesions (49.3%), and the remainder (36 lesions, 50.7%) was classified as benign. The most common anatomical side of lesions were left adrenal (42 lesions, 59.2%), and then right side (29 lesions, 40.8%) respectively.
Benign lesions
Most frequent types of benign lesions were pheochromocytoma (18 lesions, 25.3%), and adrenocortical adenoma (9 lesions, 12.6%) (Table2). Frequency of clinical signs and symptoms for benign adrenal lesions are presented in Table 3 . The most common reported clinical presentation was paroxysmal hypertension (61.2%), followed by headache (47.2%) and abdominal pain (44.4%). Comparision between benign and malignat lesions detected that, patients with benign lesions were significantly more likely to experience paroxysmal hypertension, followed by excessive sweating, headache and palpitation, but patients with malignant lesions had an abdominal pain (57.2%) followed by abdominal mass, loss of appetite, weight loss and prolonged fever. Most benign adrenal tumors were on the right side (52.7%) and most of the malignant tumors were on the left side (71.4%), but there was no significant difference between the side and type of tumor (P=0.84 and P=0.39) Respectively (Fisher's exact test). With respect to hormonal status, (69.4%) of benign tumors were functional however between the benign lesions, patients with pheochromocytoma were significantly experience more hormonal functionality compared with others (P=0.001) ( Table 4 ). In abdominal ultrasonography half of the benign tumors were more than 4 cm but between benign group no significant difference was found (P=0.54) ( Table 2) .
Malignant lesions
Pathological evaluation of available specimens showed that neuroblastoma and adrenocortical carcinoma are the two most common histological types of malignancy identified in 23 (32.3%) and 6 (8.4%) patients, respectively. In patients over 40 years of age, the rate of malignancy increased with an increase in age. Moreover, all tumors in patients less than 14 years of age were malignant. Frequency of clinical sign and symptoms for malignant lesions are presented in Table 3 . The most common reported clinical presentation was abdominal pain (57.2%), followed by abdominal mass and anorexia (each one 45.7%). Most of the malignant tumors had a size more than 4 cm, but no significant difference was seen between the type of tumors and their size (P=0.72). With regard to functional status of malignant tumors, although most of the malignant tumors were functional, but no significant difference was seen between them (P=0.59).
Incidence and trends of adrenal tumors
The incidence of adrenal masses was on the rise during the 10-year study period, from 3 in 2004 to 21 in 2014. The incidence of benign masses had risen from 2 in 2004 to 16 in 2014, and the incidence of malignant masses has also increased from 1 in 2004 to 9 in 2013, while decreasing to 5 in 2014 (figure 1).
Discussion
In an attempt to fill the available knowledge gap in epidemiology of adrenal tumors in Iran, we reported clinicopathological features of adrenal tumors in Yazd between 2004 and 2014. Based on our observations, annual incidence of adrenal malignancies had gradually and consistently increased over the past decade. Adrenocortical neoplasms composed of adrenocortical carcinoma and adrenocortical adenoma mostly occur in adults, however pediatrics are not being safe from it, and few records have been published about pediatrics adrenocortical tumors (Ciftci, 2001 ). In our study benign tumors were mostly seen in adults between age 41-50 years old, followed by 51-60 years old and our findings are consistant with other studies (Li et al., 2014; Pędziwiatr et al., 2014; Jing et al., 2014) . Adrenocortical carcinoma is rare in pediatrics and in our study we had not any adrenocortical carcinoma among the ages less than 41 years old, however, (Ciftci et al., 2001) reported adrenocortical carcinoma in children less than 13 years old. So our study was different from other studies. Adrenocortical neoplasms have an equal sex distribution, although our study demonstrated that the frequency of adrenal masses were slightly higher in women than men, but this difference was not statistically meaningful and our findings were consistent with previous studies which have been published by cancer statistics of USA (Anon et al., 2015) . Adrenocortical neoplasms are presented as hormonal dysfunction or may be evident by mass effect (Kerkhofs et al., 2013; Zhang and Liu, 2008) . In our study the most frequent clinical symptoms of patients with adrenocortical carcinoma were abdominal pain followed by weight loss. Our results differ from other studies in which other symptoms such as abdominal mass, Cushing's syndrome, increased steroidal hormones and endocrine symptoms were more commonly observed in patients with adrenocortical carcinoma (Kerkhofs et al., 2013; Zhang, 2008; Icard et al., 2001; Stojadinovic et al., 2001 ). In patients with adrenocortical adenoma most clinical symptoms were paroxysmal hypertension followed by abdominal pain (2008; Icard et al., 2001; Stojadinovic et al., 2001 ). Fassnacht et al. also reported that patients' clinical signs and symptoms along with hormonal status had a limited predictive value and for differentiation benign and malignant tumors from each other imaging studies along with histopathological findings should be used (Fassnacht et al., 2011) . In our study most adrenocortical adenomas were functional (55.5%), which is in line with the previously mentioned study but inconsistent with Mantero and colleagues' study (Mantero et al., 2000) . Moreover, most adrenocortical carcinomas were also functional (66.6%) in contrast to Ayala-Ramirez M et al. study that non-functional carcinomas (58.2%) were more than functional ones (41.8%) (Ayala-Ramirez et al., 2013). Differential diagnosis between adrenocortical adenoma and carcinoma, and in some cases even between primary and secondary adrenal tumor, still remains the challenge for pathologist, although applying of immunohistochemistry and Weiss criteria may be helpful (Fassnacht et al., 2011) . The number of functional adrenocortical tumors may actually be higher than reported because some nonfunctional tumors later become functional. Therefore, it may ordinary that studies have reported the prevalence of the functional tumors higher than its nonfunctional type (Icard et al., 2001; Fassnacht et al., 2011) .In our study the average age for adrenocortical carcinoma was about 50 years with male predominance (66.7%) compare with female (33.3%), but this difference was not statistically significant. Our results were inconsistent with other similar studies, which reported the higher prevalence of adrenocortical carcinoma in female (Ayala-Ramirez et al., 2013) and inline with Keskin S et al. study (Keskin et al., 2013) . Also in present study, the frequency of adrenocortical adenomas was higher in females, which was consistant with Audenet et al study (Audenet et al., 2013) . As compared to other studies the mean age of our patients with adrenocortical adenoma was 38.7 years and this finding indicates that patients with adrenocortical adenoma were one to two decate younger than patients with adrenocortical carcinoma. Neuroblastoma is the most common extracranial solid tumor of childhood. It commonly presents in children younger than 2 years of age, with 90% being younger than 5 years of age (Missaoui et al., 2011; Mehdiabadi et al., 2013) . In present study all the patients with neuroblastoma were younger than 14 years old and also there was a very minimal difference between the frequency of neuroblastoma in males and females (11 female, 12 male). In reported cases it is slightly more common in males than females (Gao et al., 2007) . Mehdiabadi et al. reported the male/ female ratio of neuroblastoma about 1.9:1, which was approximately in accordance with our study (Mehdiabadi et al., 2013) . We observed that in patients with neuroblastoma, the most commonly clinical symptom was abdominal mass followed by abdominal pain. This finding is consistent with previous reports (Gao et al., 2007; Mehdiabadi et al., 2013) . Pheochromocytoma, an adrenal medulla paraganglioma, has been known as 10% tumor, which is seen 10% bilaterally, 10% in children and 10% malignant. Surprisingly, in this study 75% of all malignant and half of benign cases of pheochromocytomas were in the left side. This is in contrast to other series of studies in the literature, which showed that the most cases of the pheochromocytomas tend to be right side (Fitzgerald et al., 2006) . Our research showed that benign pheochromocytoma was higher in the 14-30 and 41-50 year-old age groups. Between benign adrenal tumors pheochromocytoma was the most common tumor arise from adrenal medulla and our findings were aline with previous published studies ( (Fitzgerald et al., 2006; Gokuldas and Selvaraju, 2013) . Nearly pheochromocytomas comprised 25% and 5.7% of all benign and malignant adrenal tumors, respectively. Its male to female ratio among benign cases was same, while the proportion was 3:1 for malignant cases and female patients definitely predominant. The last finding was unlike previous studies, which reported its higher incidence among males (Jiang et al., 2011) . But another study also mentioned that male to female ratio in benign pheochromocytoa was the same (Ioannis and Karel, 2008) . Among the secondary causes of hypertension, pheochromocytoma is a curable form of hypertension and reported in 0.1-1.0% of patients with hypertension (Omura et al., 2004) . Despite its role in hypertension, it is not routinely screen for every patient with hypertension. Usually the symptoms occur paroxysmally, but approximately 50% of the patients have sustained hypertension. Accordingly, it seems that pheochromocytoma is a very highly heterogeneous disease. Similarly in our study among both benign and malignant pheochromocytoma cases paroxysmal hypertension, abdominal pain, palpitation and excessive sweating were common in all. These findings were comparable to the values reported by (Gokuldas Shenoy and Selvaraju, 2013) . Adrenal cysts are uncommon adrenal tumor like lesions and clinically can be confused with other retroperitoneal lesions. In our study adrenal cysts were more frequent in female than male, and the patients age were more than 14 years old. Also 80% of cysts had a size more than 4 cm. These findings are in line with other studies (Lyu et al., 2014) . In our study all of the cysts were incidentally identified. By increasing the use of computed tomography scan and ultrasound it seems that incidentaly identification of adrenal mass like lesions are increased (Kanagarajah et al., 2012; Sebastiano et al., 2013; Degenhart, 2014) . Myelolipoma is a rare adrenal benign tumor that is often discovered accidentally, and composed of fatty tissue containing active bone marrow elements (Bezjak et al., 2013) . In our study it was similarly found in men and women and its frequency did not differ across the sexes. The main clinical symptoms were abdominal pain and weakness (50% each one). In reported cases it was rare in children and similarly in our study no myelolipoma was found in patients under 30 years old. All of our myelolipomas were in left side, and 75% of them were non functional. With respect to rarity of myelolipoma, the most common finding was an incidentally detected mass, however in our study 50% of patients had an abdominal pain (Treska et al., 2006) . In our study the size of most adrenal tumors was more than 4 cm, which is similar with previous report (Keskin et al., 2013) .We found a significant difference between the size of benign and malignant tumors. Therefore, size of tumor could be used as a reliable marker for differentiation benign tumors from malignant ones. This finding is consistent with previous studies (Jiang et al., 2011) . The size of the tumor is of importance, adrenal masses 5 cm or more in diameter are frequently but not invariably malignant, and the larger the mass, the more likely it is to be malignant (Jiang et al., 2011) .However, most of the adrenocortical adenomas are less than 2 cm in greatest dimension. Neverthless, size and weight of the adrenal cortical tumors are no longer considered to be a reliable sign of benignity or malignancy. During the 10 years of our evaluation, the frequency of adrenal tumors had We do not know whether this increased prevalence is due to the increased incidence of this disease in recent years or the increased use of imaging modalities for nonspecific complaints, which could incidentally detect asymptomatic adrenal tumors that are often benign. This finding is consistent with other studies (Degenhart, 2014; O'Neill et al., 2010) . The frequency of malignant adrenal tumors has increased from 1 case in 2004 to 9 in 2013. However, in 2014, only 5 cases were reported. This finding is similar to a report by Fassancht who found that the prevalence of carcinoma had increased by over 15% (Fassnacht et al., 2011) . Considering the incidence of adrenal tumors and their non-specific symptoms and since all adrenal carcinomas are life threatening and that the size of nearly all adrenocortical carcinomas were more than 4 cm at diagnosis in our study, they should be diagnosed promptly. Also, since increase in the size of adrenal masses increases the possibility of malignancy, adrenal masses that are more than 4 cm should be excised in order to prevent local invasion and distant metastasis.
In conclusion, In this study the most prevalent benign and malignant lesions were pheochromocytoma and neuroblastoma, respectively. The incidence of adrenal masses was similar across the sexes. Also, the incidence of malignant and benign tumors was nearly the same. Since the trend of adrenal tumors is on the rise based on this study and other studies, suspected cases should undergo prompt hormonal and radiological assessment. Early diagnosis and treatment could prevent tumor progression and reduce mortality and morbidity rates. V, Kreuzberg B, et al (2006) [Giant bilateral adrenal myelolipoma associated with congenital adrenal hyperplasia]. Zentralbl Chir, 131, 80-3. Zhang J, Wang C, Gao J, et al (2014 
